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(54) Method of composing infusion line 

(57) Components for composing an infusion line are 
classified into unit groups including a spike unit (1), a 
main tube unit (2), an injection device unit (3), an infu- 
sion filter unit (4), and a one-way valve unit (5). Plural 
kinds of units are provided for each unit group, each unit 
being formed of one or more components. A combina- 
tion of the unit groups is determined by allowing the 
spike unit and the main tube unil to be indispensable 



and selecting at least one of the unit groups from the 
remaining unit groups. An arrangement of the selected 
unit groups is determined, with the spike unit being po- 
sitioned at one end. At least one kind of the units is se- 
lected from each of the unit group based on the combi- 
nation. The selected units are combined, with the end 
on the distal side relative to the spike unit being com- 
posed of a connector used for a connection to a member 
for access to a patient. 




FIG. 8 
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Description 



[0001] The present invention generally relates to a 
method of composing an infusion line or transfusion line 
used as a conduit line for connecting a supply source of 
a medical fluid to a member for access to a patient such 
as a catheter, an injection needle and so on. In particu- 
lar, the present invention relates to a method of com- 
posing the infusion line capable of performing simply the 
operation of combining various components to compose 
the. infusion line. In the present invention, the term "in- 
fusion line" is used so as to have a meaning that in- 
cludes "transfusion line". 

[0002] Various kinds of infusion lines are used. For ex- 
ample, in operating rooms or intensive care units an in- 
fusion line is used as a part of an arterial pressure meas- 
uring line for monitoring a blood pressure, or in some 
cases, a part of an infusion line is used as a blood col- 
lecting line. Methods of using such infusion lines differ 
from each other depending on hospitals, doctors or oth- 
er medical staffs, and various kind of application There- 
fore a large number of specifications of infusion lines 
are employed actually, 

[0003] The specific infusion lines as mentioned above 
are so-called custom-made articles and are not used for 
general purposes, so that components thereof cannot 
be exchanged between infusion lines with different 
specifications. Accordingly, infusion tubes, functional el- 
ements, and connecting tools are made into many dif- 
ferent shapes, sizes, or functions, to meet various dif- 
ferent demands on clinical sites, and various kinds of 
infusion lines are manufactured by using different com- 
binations thereof. 

[0004] Thus conventional infusion lines mostly are 
custom-made, so that a manufacturing cost is high Fur- 
ther, since it is necessary to design respective compo- 
nents independently in each specification, there is a 
problem that it takes a lot of time from order until man- 
ufacture and delivery of the infusion lines. Besides the 
most important problem is that the knowledge of how to 
compose and use the infusion lines is limited to the 
range of individual experiences of persons in charge 
such as doctors and other medical staffs, and is not sys- 
tematized. Therefore, compositions of the infusion lines 
are modified, and connections of the infusion lines to 
various apparatuses or ways of using the infusion lines 
are determined, according to subjective decisions of the 
persons in charge. Since the infusion lines are used for 
human bodies directly there is a safety problem on the 
above-mentioned assembling of infusion lines. 
[0005] As a method of solving the above-described 
problems, JP63(1988)-95063A discloses a system in 
which a circuit for an extracorporeal circulation process 
of a body fluid such as hemodialysis is configured ac- 
cording to the following steps: Several kinds of block 
configurations are made by unifying two or more func- 
tional parts into one block configuration; and some se- 
lected ones of the block configurations are combined to 



compose an infusion line. That system makes it possible 
to standardize components and manufacture the circuit 
easily to some extent. However, since the components 
incorporated into the block configurations are fixed a 
5 circuit system has less flexibility in configuration and 
cannot meet diversified demands sufficiently. 
[0006] Therefore, it is an object of the present inven- 
tion to provide a method of composing an infusion line 
that enables an operation of composing an infusion line 
10 to be performed simply by selecting standardized units 
on the basis of collections of users' various techniques 
and demands with respect to the composition of the in- 
fusion line and systematization of the infusion line as a 
combination of the standardized units. 
« [0007] A method of composing an infusion line ac- 
cording to the present invention includes the following 



[0008] Components for forming the infusion line are 
classified into unit groups including a spike unit, a main 
tube unit, an injection device unit, an infusion filter unit 
and a one-way valve unit. Plural kinds of units are pro- 
vided for each unit group according to different specifi- 
cations, each unit being formed of one or more compo- 
nents combined based on a function of the respective 
** unit. A combination of the unit groups is determined by 
allowing the spike unit and the main tube unit to be in- 
dispensable and selecting at least one of the unit groups 
from the remaining unit groups. An arrangement of the 
selected unit groups is determined, with the spike unit 
so being positioned at one end thereof. At least one kind 
of the units is selected from each of the unit group based 
on the determined combination. The selected units are 
combined according to the determined arrangement to 
compose the infusion line, with the end on the distal side 
35 relative to the spike unit being composed of a connector 
used for a connection to a member for access to a pa- 
tient. 

[0009] According to the above method, it is possible 
to systematize the infusion line reasonably as the com- 
b.nation of a plurality of units based on the basic func- 
tions of respective elements and to perform simply the 
operation of composing an infusion line that meets us- 
ers' demands by selecting the standardized units Since 
each unit has compatibility and is made uniform, reduc- 
tion in cost due to simplification of a production system 
becomes possible. 

[0010] In the method described above, the unit groups 
may further include an extension tube unit, and when 
the extension tube unit is selected as one of the unit 
groups composing the inision line, the arrangement of 
the selected unit groups is determined with the exten- 
sion tube unit being positioned at the end on the distal 
side relative to the spike unit The combination of the 
unit groups may be determined with the extension tube 
55 unit being included in the indispensable units. 

[0011] In the method described above, the spike unit 
may be positioned at an end portion on a medical fluid 
side of the infusion line and may have a function of con- 



2 



BNSOCCID: <EP 1221320A2_I_> 



3 EP 1 221 320 A2 4 



necting the infusion line to a supply source of a medical 
fluid via a spike. The main tube unit may be connected 
to the spike unit and may have a function of being used 
for adjusting a length between the spike unit and another 
unit positioned on a patient side. The injection device 
unit may be positioned between the main tube unit and 
the extension tube unit and may have a function of being 
used for injecting the medical fluid or collecting blood. 
The infusion filter unit may be positioned between the 
main tube unit and the extension tube unit and may have 
a function of being used for removing foreign substanc- 
es (particles). The one-way valve unit may be positioned 
between the main tube unit and the extension tube unit 
and adjacent to the injection device unit and may have 
a function of preventing a back flow of an infusion fluid. 
The extension tube unit may be positioned at an end 
portion on the patient side and may have a function of 
allowing the infusion line to be held at hand of the patient 
easily. 

[0012] Further, in the method described above, the 
spike unit may include a spike and a drip chamber as 
the components for forming the unit group. The main 
tube unit may include a tube, a damp for controlling flow 
rate, and a connector. The injection device unit may in- 
clude a connector and at least one of an injection port 
and a three-way stop cock. The infusion filter unit may 
include an l-V .filter, a tube for connection, and a con- 
nector. The one-way valve unit may include a one-way 
valve and a connector. The extension tube unit may in- 
clude a tube and a connector. 

[0013] The present invention will be more fully de- 
scribed hereinafter with references being made to the 
accompanying drawings. 

[0014] FIG. 1 is a plan view showing an infusion line, 
with sections of respective units being indicated accord- 
ing to a first embodiment of the present invention. 
[001 5] FIGs. 2A to 2F are views showing examples of 
a spike unit in the infusion line of FIG. 1 . 
[0016] FIGs 3Ato 3G are views showing examples of 
a main tube unit in the infusion line of FIG. 1 . 
[001 7] FIGs. 4A to 4F are views showing examples of 
an injection device unit in the infusion line of FIG. 1 . 
[001 8] FIGs. 5A to 5B are views showing examples of 
a one-way valve unit in the infusion line of FIG. 1 . 
[0019] FIGs. 6A to 6C are views showing examples 
of an infusion filter unit in the infusion line of FIG. 1 . 
[0020] FIGs. 7A to 7G are views showing examples 
of an extension tube unit in the infusion line of FIG. 1. 
[0021] FIG. 8 is a plan view showing an infusion line, 
with sections of respective units being indicated accord- 
ing to a second embodiment of the present invention. 

[First Embodiment] 

[0022] FIG. 1 shows a composition of an infusion line 
in a first embodiment according to the present invention, 
in which sections of respective units are indicated in or- 
der to describe a method of composing the infusion line. 



According to the method, components for forming the 
infusion line are classified into six unit groups and com- 
bined with each other so as to form several kinds of 
standardized units in each unit group, and a plurality of 

5 units selected from the unit groups are combined to 
compose the standardized infusion line. As shown in 
FIG. 1, the infusion line is divided into the unit groups 
such as a group of a spike unit 1 , a group of a main tube 
unit 2, a group of an injection device unit 3, a group of 

10 an infusion filter unit 4, a group of a one-way valve unit 
5, and a group of an extension tube unit 6. 
[0023] When an infusion line for practical use is com- 
posed based on the above-described unit groups, some 
of the unit groups are selected according to a function 

15 of an infusion line, respective units are selected appro- 
priately from the selected unit groups, and the selected 
units are combined. At this time, indispensable units are 
selected from each of the spike unit 1 , the main tube unit 
2, and the extension tube unit 6. And at least one kind 

20 of unit is selected from the injection device unit 3, the 
infusion filter unit 4, and the one-way valve unit 5. In an 
arrangement of the unit groups, the spike unit 1 is posi- 
tioned at one end of the infusion line and the extension 
tube unit 6 is positioned at the other end The other units 

25 are, for example, interposed between the main tube unit 
2 and the extension tube unit 6. Aplurality of the same 
kind of units may be selected from each of the selected 
unit group. 

[0024] The basic functions of the respective units typ- 
30 jcally are realized by combining a plurality of compo- 
nents. Thus the term "unit" means the combination of 
components for realizing the function of each unit. How- 
ever, one unit may be formed of one component. The 
term "spike unit 1", or "main tube unit 2", etc., means 
35 the names of the respective unit groups. The functions 
of units included in each unit group and the standard 
configurations of those units, i.e., the combination of 
components are as follows. 

[0025] The spike unit 1 includes a spike 10 and a drip 

40 chamber 11 as the components. The spike unit 1 is po- 
sitioned at an end portion on a medical fluid side (the 
distal side relative to a patient) and has a function of 
connecting the infusion line to a supply source of the 
medical fluid via the spike 10. 

45 [0026] The main tube unit 2 includes a tube 20, a 
clamp 21 for controlling a flow rate r and a connector 22 
as the components. The main tube unit 2 is connected 
to the spike unit 1 and is used for adjusting a length be- 
tween the spike unit 1 and another unit positioned on a 

so patient side. 

[0027] The injection device unit 3 includes an injection 
port 30 and connectors 31 and 32 as the components. 
In some cases, in place of the injection port 30, a three- 
way stop cock (not shown) is used for the injection de- 

55 vice unit 3. The injection device unit 3 is positioned be- 
tween the main tube unit 2 and the extension tube unit 
6. As shown in FIG. 1 , in some cases, a plurality of in- 
jection device units 3 are used. The injection device unit 
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3 IB usedfor.njecting the medicalfluid or collecting blood 

S, T Cti ° n P ° rt ° r thS ,hr66 - wa y st °P cock. 
10028] The infusion filter unit 4 includes a l-V filter 40 
of a hollow fiber type, a connection tube 41 , a clamp 42 

trirT s43and44ast '' ecom p° nen,sA »^gh 5 

the clamp 42 ,s not indispensable for this unit, it is pref- 
erable that the unit includes Ihe clamp 42 in order to fill 
up a fluid rapidly into a housing of the filter or remove 

ZlT n T* ^ 7116 in,USi ° n " lter Unit 4 is Po^ned 

unTe end? T. Unit 2 thS eXtension tu "e » 
una 6 and is used for removing foreign substances The 
foreign substances include junk of gums or corks, air 
bubbles, bacteria, virus, or the like 

EL a T l e ° ne " way valve unit 5 inc,udes a one -^y 

valve 50 and connectors 51 and 52 as the components « 
K required, the one-way valve unit 5 includes a tube 53 
This unihs usedforpreventing a back flow of an infusion 
■-J and ,s positioned adjacent to the injection device 
unit 3 whereby the infusion fluid is prevented from flow- 

via 9 he 1? ' in H e 8 f ' Uid iS Char9Sd ° r - 
via the in ection device unit 3. This unit may be posi- 

tonad at the upstream or downstream of the injection 

rooTo, U th ' s °, ,ong as the posi,ion is »° 1 1 

[0030] The extension tube unit 6 includes a tube 60 
aconnectorol for being connected to a member for ac 25 
cess to a patient such as an injection needle or an cath- 

2 ! h C ° nneCt0r 62 ,0r bein 9 connect ^ to another 
unit as the components. The extension tube unit 6 is 
positioned at the end portion on a patient side and has 

hJnll I 0 ,!! ° f a " 0Win9 the infUsion line t0 be "eld at the 30 
hand o, the patient easily. The connector 61 may be ei- 
ther of a lure connector or a lock connector. That is a 
free lock nut 63 is not an indispensable component 
However, i, is preferable that the free lock nut 63 is pro- 

he connector 61 and the access member, since thereby 
i is , avoided that the connector 61 is disconnected ac 
cidentally from the access member. 
[0031] General configurations of the units included in 
the respective unit groups are as described above. How- 40 
ever, the combination, size, shape and the like of the 
components configuring the units may be varied consid- 
erably depending on the entire specification required of 
he nfu S ,on J,ne. Therefore, in order to standardize the 
umts ,t is necessary to construct a system capable of 4s 

ST %T I"' Vari ° US SPeCi,iCa,i ° nS Wfth 
flexibility. Therefore, plural kinds of the units with com- 

bina ions of various kinds of components, sizes, shapes 
and he like should be provided in each unit group so 
cl ^T Pr ° Perly be Selected therefrom ac so 

struZl f dS - AS 8 M the SyStem can ° e con- 
structed so as to meet broad demands with respect to 
the entire infusion line. 

S h AS deS J Cribed ab0Ve ' when ,ne infus| on Une is 
produced according to the method of the present inven- 55 
ton, some of the unit groups are selected to determine 

« ^nTSr ' and th6n a PP r °P ria 'o units are select- 
ed from the respective selected unit groups, so that the 
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combination of the units is determined. 

[0033] In the following, configuration examples of 

un.tsw.ll be described with respect to each unit gmups 

(A) Units belonging to the spike unit i 

As shown in FIG. 2A-2F, six types of units de- 
noted as "A1 -A6" are provided. A unit A1 is used for 
injecting normal quantity, and a unit A2 is used for 
injecting veiy small quantity. In a unit A3, a tube 12 
-s inserted between the spike 1 0 and the drip cham- 
ber 11 . Aunit A4 is in a shape simifar to the unit A3 
and ,s usedforinjecting veiy small quandty. (naunit 
A5, ,n . place of the drip chamber, a quantity meas- 
uring barrel or burette 13 is used, and a clamp 14 
for controlling a flow rate is inserted between the 
spike 1 0 and the burette 13. In a unit A6, a quantity 
measuring barrel 15 has a larger capacity. 
(B) Units belonging to the main tube unit 2 

As shown in FIG. 3A-3G, seven types of units 
denoted as "B1-B7" are provided. Units B1-B3 are 
different from one another in full length, while the 
tubes 20 are same in diameter. Units B4-B6 corre- 
spond to the units B1 -B3 respectively in full length 
while the tubes 20 are different from those of the 

vTe 23' B3 in diamet6r A Un " 87 haS 9 ° ne - wav 
(C) Units belonging to the injection device unit 3 

As shown in FIG. 4A-4F, six types of units de- 
noted as C1-C6" are provided. In a unit C1 two 
injection ports 30 are connected to each other In a 
unit C2, a three-way stop cock 33 is combined with 
the injectionportSO. In aunitCS, two three-way stop 
cocks 33 are connected to each other. Aunit C4 in- 
cludes one injection port 30. Aunit C5 includes one 
three-way stop cock 33. In a unit C6, three injection 
ports 30 are connected to one another. 

(D) Units belonging to the infusion filter unit 4 

As shown in FIG. 5A-5B, two types of unrts de- 
noted as "D1" and »D2» are provided. The units D1 
and D2 have the structure as mentioned above sim- 

(E) Units belonging to the one-way valve unit 5 
As shown in FIG 6A-6C, three types of units 

denoted as "E1-E3" are provided. A unit E1 is of a 
basic structure. In a unit E2, two units E1 are con- 
nected to each other with an injection port 54 sand- 
wiched. In a unit E3, the one-way valve 50 is con- 
nected to the connectors 51 and 52 directly without 
using tubes. 

(F) Units belonging to the extension tube unit 6 

As shown in FIG. 7A-7G, seven types of units 
denoted as "F1-F7" are provided. Units F1-F3 are 
different from one another in full length, while tubes 
60 are same in diameter. Units F4-F6 correspond 

h« ,7 I F1 " F3 res P ective 'V ^ '".I length, while 
the tabes 60 are different from those of the units 
M-F3 ln diameter. A unit F7 has a one-way valve 
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63. 

[Second Embodiment] 

[0034] Although the configuration of the infusion line 
described in the first embodiment includes all of the el- 
ements (units) required for a usual practical use. How- 
ever, it is possible to eliminate the extension tube unit 6 
as shown in Fig.8, depending on the purpose of using 
the infusion line. In such case, a connector forming the 
end of a unit positioned at the end on a patient side, i. 
e. the distal side relative to the spike unit 1 , is used for 
connecting with a member for access to a patient. 
Therefore it is necessary to properly set the configura- 
tion of the unit positioned at the end on a patient side. 
In the configuration as shown in Fig.8, for example, the 
connector 61 used for the connection with the member 
for access to a patient is provided at the end of the one- 
way valve unit 5. 

[0035] As described above, according to the present 
invention, it is possible to compose an infusion line by 
using standardized units, while adopting users' various 
demands. Furthermore, it is possible to perform simply 
the operation for composing an infusion line that meets 
the users' demands by only selecting standardized 
units. Since each unit has compatibility and is made uni- 
form, reduction in cost due to simplification of the pro- 
duction system can be achieved. 



Claims 

1. A method of composing an infusion line, compris- 
ing: 

classifying components for forming the infusion 
line into unit groups comprising a spike unit, a 
main tube unit, an injection device unit, an in- 
fusion filter unit, and a one-way valve unit, 
providing plural kinds of units for each unit 
group according to different specifications, 
each unit being formed of one or more compo- 
nents combined based on a function of the re- 
spective unit, 

determining a combination of the unit groups by 
allowing the spike unit and the main tube unit 
to be indispensable and selecting at least one 
of the unit groups from the remaining unit 
groups, 

determining an arrangement of the selected 
unit groups, with the spike unit being positioned 
at one end thereof, 

selecting at least one kind of the units from 
each of the unit group based on the determined 
combination, and 

combining the selected units according to the 
determined arrangement to compose the infu- 
sion line, with the end on the distal side relative 



to the spike unit being composed of a connector 
used for a connection to a member for access 
to a patient. 

5 2. The method of composing the infusion line accord- 
ing to claim 1 , wherein 

the unit groups further comprises an exten- 
sion tube unit, and 

when the extension tube unit is selected as 
10 one of the unit groups composing the infusion line, 
the arrangement of the selected unit groups is de- 
termined with the extension tube unit being posi- 
tioned at the end on the distal side relative to the 
spike unit. 

15 

3. The method of composing the infusion line accord- 
ing to claim 2, 

wherein the combination of the unit groups are de- 
termined with the extension tube unit being included 
20 in the indispensable units. 

4. The method of composing the infusion line accord- 
ing to claim 1 , 

wherein 

25 the spike unit has a function of connecting the 

infusion line to a supply source of a medical fluid via 
a spike, 

the main tube unit is connected to the spike 
unit and has a function of being used for adjusting 
30 a length between the spike u nit and another unit po- 
sitioned on a patient side, 

the injection device unit is positioned between 
the main tube unit and the extension tube unit and 
has a function of being used for injecting the medi- 
35 cal fluid or collecting blood, 

the infusion filter unit is positioned between 
the main tube unit and the extension tube unit and 
has a function of being used for removing foreign 
substances, 

40 the one-way valve unit is positioned on the op- 

posite side of the spike unit with respect to the main 
tube unit and adjacent to the injection device unit 
and has a function of preventing a back flow of an 
infusion fluid. 

45 

5. The method of composing the infusion line accord- 
ing to claim 2, wherein 

the spike unit is positioned at an end portion 
on a medical fluid side of the infusion line and has 
so a function of connecting the infusion line to a supply 
source of a medical fluid via a spike, 

the main tube unit is connected to the spike 
unit and has a function of being used for adjusting 
a length between the spike unit and another unit po- 
55 sitioned on a patient side, 

the injection device unit is positioned between 
the main tube unit and the extension tube unit and 
has a function of being used for injecting the medi- 
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cal fluid or collecting blood, 

the infusion filter unit is positioned between 
the main tube unit and the extension tube unit and 
has a function of being used for removing foreign 
substances : ~ 5 

the one-way valve unit is positioned between 
the main tube unit and the extension tube unit and 
adjacent to the injection device unit and has a func- 
tion of preventing a back flow of an infusion fluid 
and 5 w 

the extension tube unit is positioned at an end 
portion on the patient side and has a function of al- 
lowing the infusion line to be held at hand of the pa- 
tient easily. 

15 

. The method of composing the infusion line accord- 
ing to claim 1 , 

wherein as the components for forming the units be- 
longing to each unit group, 

the spike unit includes a spike and a drip 20 
chamber, 

the main tube unit includes a tube, a clamp for 
controlling flow rate, and a connector, 

the injection device unit includes a connector 
and at least one of an injection port and a three-way 25 
stop cock, 

the infusion filter unit includes an l-V filter, a 
tube for connection, and a connector, and 

the one-way valve unit includes a one-way 
valve and a connector. 30 

The method of composing the infusion line accord- 
ing to claim 2, 

wherein as the components for forming the units be- 
longing to each unit group, " 35 

the spike unit includes a spike and a drip 
chamber, 

the main tube unit includes a tube, a clamp for 
controlling flow rate, and a connector, 

the injection device unit includes a connector 40 
and at least one of an injection port and a three-way 
stop cock, 

the infusion filter unit includes an l-V filter, a 
tube for connection, and a connector, 

the one-way valve unit includes a one-way 45 
valve and a connector, and 

the extension tube unit includes a tube and a 
connector. 
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